Introduction
============

Combined hepatocellular carcinoma and cholangiocarcinoma (cHCC-CC) is a rare entity comprising 1--14.2% of all primary liver carcinomas^\[^[@B1]^,^[@B2]^\]^. In this report, we present a case of rapid progression of cHCC-CC in an asymptomatic Caucasian male patient with hepatitis B-induced cirrhosis, moderately elevated alpha fetoprotein (AFP), and imaging and pathologic features of a mixed tumor.

Case report
===========

A 77-year-old Caucasian male with a history of hepatitis B-induced cirrhosis presented to his gastroenterologist with a newly elevated serum AFP level (389.5 ng/ml) on routine screening. He was residing in North America and had no significant travel history to the East. He had no abdominal discomfort, jaundice or change in his bowel habits. Further review of systems was negative. His past medical history was remarkable for hypertension, type 2 diabetes mellitus, thrombocytopenia, chronic renal insufficiency requiring hemodialysis due to diabetic nephropathy, and congestive heart failure. He had stopped tobacco smoking and alcohol consumption 30 years previously. On physical examination, the abdomen was soft, non-tender, non-distended without palpable hepatosplenomegaly, masses, or evidence for ascites. On further laboratory testing, albumin was 3.8 g/dl, total bilirubin 1.2 mg/dl, platelets 161,000 cells/mm^3^, and international normalized ratio (INR) 1.1.

Abdominal magnetic resonance imaging (MRI) revealed a 4.0 × 3.8 cm mass in segment 8 of the liver, which was mildly hyperintense on T2-weighted images ([Fig. 1](#F1){ref-type="fig"}a), hypointense on T1-weighted images, with early continuous peripheral rim enhancement ([Fig. 1](#F1){ref-type="fig"}b) and revealed heterogeneous fill-in on venous ([Fig. 1](#F1){ref-type="fig"}c) and delayed post-contrast images ([Fig. 1](#F1){ref-type="fig"}d). There was segmental biliary dilatation distal to the mass without evidence of vascular invasion or thrombosis. An adjacent 1.1 × 0.9 cm satellite nodule in the right lobe demonstrated similar signal intensity and enhancement characteristics. Morphologic changes of cirrhosis were present. There was no evidence of metastatic disease in the chest, abdomen or pelvis by computed tomography (CT) scan. Figure 1Abdominal MRI reveals a 4.0 × 3.8 cm mass in segment 8 of the liver which is mildly hyperintense on T2-weighted images (a) (black arrow), hypointense on T1-weighted images, with continuous peripheral rim enhancement on arterial phase (b) (black arrow), and heterogeneous fill-in on venous (c) and delayed post-contrast images (d) (black arrows). There is segmental biliary dilatation distal to the mass (long white arrow) without evidence of vascular invasion or thrombosis.

Needle biopsy of the segment 8 lesion revealed two discrete histologic components to the tumor ([Fig. 2](#F2){ref-type="fig"}a,b): well-differentiated hepatocellular carcinoma (HCC) and poorly differentiated adenocarcinoma, consistent with intrahepatic cholangiocarcinoma (CC). Immunohistochemical analysis of the adenocarcinoma component showed positive staining for CK7, CK20, and carcinoembryonic antigen, and negative staining for HepPar-1 and synaptophysin. The background revealed established cirrhosis. On the basis of these two histologic patterns of tumor, a diagnosis of combined hepatocellular/cholangiocarcinoma (cHCC-CC) was established. Figure 2Needle biopsy of the segment 8 liver lesion revealed two discrete histologic components to the tumor (a,b); well-differentiated HCC and poorly differentiated adenocarcinoma, consistent with intrahepatic CC. The background reveals established cirrhosis.

Due to the patient's extensive comorbidities, underlying cirrhosis, and multifocal intrahepatic tumor, he was not considered a surgical candidate. After exploration of treatment options, he underwent right hepatic arterial chemoembolization with mitomycin, adriamycin and cisplatin along with percutaneous cryoablation of the segment 8 lesion. Post-procedure imaging demonstrated good coverage of the treated area. The patient tolerated the procedures well, although in the ensuing several weeks he developed generalized weakness, diminished appetite and a weight gain of 4.5 kg due to fluid retention. His liver function tests remained normal, though his AFP rapidly increased to 2200 ng/ml over the course of 2 months.

Abdominal CT scan revealed marked interval progression of disease, with a 13 × 10 cm recurrent liver mass that replaced most of the right lobe ([Fig. 3](#F3){ref-type="fig"}a), new liver lesions, new portal vein thrombosis, metastatic lung nodules and metastatic adenopathy in the mesentery, retroperitoneum ([Fig. 3](#F3){ref-type="fig"}b), and mediastinum ([Fig. 3](#F3){ref-type="fig"}c). He died 5 months after his initial diagnosis due to progressive metastatic disease. Figure 3Abdominal CT scan reveals a 13 × 10 cm recurrent hypodense liver mass that replaced most of the right lobe (a) (white arrow), a calcified nodular lesion in the right lobe due to prior chemoembolization (black arrow), ascites (b) (white arrow), metastatic adenopathy in the mesentery, retroperitoneum (b) (black arrow). Chest CT scan reveals metastatic mediastinal adenopathy (c).

Discussion
==========

This case highlights some of the distinct clinical, imaging and pathologic features of cHCC-CC. cHCC-CC was first classified in 1949 on a histopathological basis by Allen and Lisa^\[^[@B1]^\]^ into three subtypes: type A (dual cancer) wherein HCC and CC are present in different locations within the liver; type B (combined type) which shows HCC and CC components in the same location; and type C (mixed type), which contains an intimate mixture of HCC and CC within the confines of the tumor mass.

Several reports have documented both similarities and differences of cHCC-CC relative to either pure HCC or pure CC. In Western patients, Jarnagin et al.^\[^[@B3]^\]^ reported large tumors in patients with cHCC-CC, and a low association with cirrhosis and chronic infection by hepatitis B or C, similar to patients with pure CC. The lower frequency of cirrhosis in the cHCC-CC population permitted more curative surgical resections in this group of patients. In contrast, other case series report a high incidence of viral hepatitis and cirrhosis among Eastern patients with cHCC-CC^\[^[@B4]^\]^, similar to patients with pure HCC.

Combined tumors with mixed features of both HCC and CC can be difficult to diagnose on imaging. Findings at contrast-enhanced CT or MR imaging may include classic features of HCC or cholangiocarcinoma, or a combination of the two. Three CT appearances of combined tumors have been described^\[^[@B8]^\]^. One relatively large series of 30 patients with cHCC-CC reported imaging features of both HCC and CC, with masses containing areas of arterial hyperenhancement and subsequent washout, similar to pure HCC, as well as areas of delayed enhancement, similar to CC^\[^[@B9]^\]^. In another series, a diagnosis of cHCC-CC was suggested prospectively by CT imaging in only one-third of the patients^\[^[@B10]^\]^. On MRI, HCC, CC and combined tumors are typically moderately hyperintense compared with adjacent liver on T2-weighted imaging, with enhancement patterns similar to those seen by CT^\[^[@B11]^\]^. Additional findings seen in each of the three types of primary liver cancers include satellite nodules, biliary ductal dilation, portal or hepatic venous involvement and adenopathy^\[^[@B4]^,^[@B5]^,^[@B11]^,^[@B17]^\]^.

In non-cirrhotic patients, the treatment of choice for cHCC**-**CC is hepatic resection with hilar lymph node dissection^\[^[@B18]^\]^. Median reported disease-free survival for patients with resectable HCC-CC is 10 months, with median overall survival time of 20 months^\[^[@B4]^,^[@B6]^\]^. Poor prognostic factors include the presence of vascular or bile duct invasion^\[^[@B3]^,^[@B4]^,^[@B18]^\]^, satellite lesions, multiple tumors^\[^[@B5]^,^[@B18]^\]^, tumor necrosis, regional lymph node involvement, and ascites^\[^[@B18]^\]^. Remnant liver is the most common site of recurrence after resection of cHCC**-**CC, followed by lymph node, lung, bone and adrenal glands^\[^[@B4]^,^[@B14]^,^[@B19]^\]^. Median survival is less than 1 year in unresected stage III cHCC-CC and less than 6 months in patients with metastatic disease^\[^[@B17]^\]^.

Radiofrequency ablation (RFA), cryoablation and radioembolization with yttrium-90 microspheres remain possible treatment strategies for patients with cHCC-CC unable to undergo surgical resection^\[^[@B18]^,^[@B20]^\]^. Unresectable cHCC-CCs treated with transarterial chemoembolization appear to show a poorer response relative to pure HCC, which is thought to be due to prominent fibrosis and decreased vascularity in combined tumors, with median survival of 4 months in hypovascular and 16 months in hypervascular type of cHCC-CC^\[^[@B20]^\]^. Nevertheless, few reports are available using these local therapies to guide treatment decisions specifically in patients with cHCC-CC.

The appropriate systemic treatment is unclear for patients with advanced cHCC-CC. Patients with locally advanced or metastatic cholangiocarcinoma are commonly treated with gemcitabine-based chemotherapy programs^\[^[@B21]^\]^. Recently, the randomized, phase III Advanced Biliary Cancer-02 study demonstrated improvements in progression-free and overall survival for patients with cholangiocarcinoma or gallbladder carcinoma, who received gemcitabine plus cisplatin versus gemcitabine alone^\[^[@B22]^\]^. In contrast, cytotoxic chemotherapy has been relatively ineffective in the treatment of advanced HCC^\[^[@B23]^\]^ including treatment with gemcitabine^\[^[@B24]^\]^. For patients with advanced HCC and Child--Pugh class A liver disease, sorafenib, an oral multikinase inhibitor, has been shown to prolong progression-free and overall survival times, compared with placebo^\[^[@B25]^\]^. Decisions regarding systemic therapy for patients with cHCC-CC must be made after careful consideration of the clinicopathological features of each individual case.

In this report, the patient rapidly developed metastatic disease after initial local therapy with hepatic arterial chemoembolization and percutaneous cryoablation for non-resectable cHCC-CC, dying within 5 months of diagnosis. The diagnosis and treatment of cHCC-CC can be challenging due to clinical, imaging and histological features that overlap with pure HCC and CC.
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